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ν : Br(kν) → Q/Z
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Z : y2 = 2(x2 − 17α2)(x2 − 17β2)(t2 − 17γ2)(t2 − 17δ2)
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y2 = ±2(x2 − 17α2)(x2 − 17β2)(t2 − 17γ2)(t2 − 17δ2)
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i2 = f, j2 = g
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s(D)
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χ(OX(D)) = l(D)− s(D) + l(−D) 
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0 → OX(−D) → OX → i∗OD → 0.
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· · · → H1(X,OX) → H1(X,OX(D)) → H1(X,OX (D)⊗ i∗OD) → H2(X,OX) →
H2(X,OX (D)) → · · · .
6+ 9A02'K%H6E75"
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ωD ∼= ωX ⊗OX(D)⊗OD
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H1(X,OX (D)⊗ i∗OD) ∼= H1(D,OX(D)⊗OD)
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l(D) = pa(D) + 1
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D2 = (a1, · · · ,ar)I(a1, · · · ,ar)t
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2D ≈ D + ι(D) ∈ pi( Y (Â/ι)).
ﬀﬂ"$#&' - ),+ +5"S?ON 'K+5#&?K759('*),+t9(7 'KQX02+8%<"
Y
(A) ⊇ pi∗(  (Â/ι)) ⊇ 2 Y (A),
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Q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ρ(A) = ρ(Â/ι)
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ι(P ) = T − P
H-
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α ◦ α(P ) =α(ι(P )− T )
=α(ι(P )) − α(T )
=ι ◦ ι(P )− T − ι(T ) + T
=P −O
=P.
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E' α(P ) = P 02?*),;<9
ι(P ) = P + T
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α(P ) = −P
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= a(x)b(x) =: f(x).
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φ : D → D′ C,D(J "<9Eﬂ K >=	ﬀF* ι′ ◦ φ = φ ◦ ι Q
 ﬂ&=EH6
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D ∈ S2(E/K)
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y2 = ax4 + bx3 + cx2 + dx + e
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ι(P,Q) := (ιC(P ),ιD(Q))
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(P,Q) ∈ C × D 
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y2 = d1 · f(x) 0$QR"$# f D ),?KBE+ ,/\"T- "G- "&WX;<4 417 + 'K%A02'K;<"H"&% d1 ∈ K J"G/\n&/\" D ),7 ; D Z
D : y2 = d2 ·g(t) R?9(7 'K%6875" Z "$9<% - "s?I0M=p),;(/\"So 2'.-Rq "&%
07 +5"s4$687J02%('*),+1043\+5" y2 = d·f(x) g(t)
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y2 = d ·f(x) g(t) /102'*902759<9('9(7 ;@?I0=>02/ 'K?K?*" E Q75"ﬂ#$),/ /\"MQ,02;('*4&%<4s- "-'K/\"&+59('*),+ 2- ),+ +54$"
D
02;M?*"$9ﬁ4$687J02%('*),+59
y21 = l · d1 · f(x), y22 = l · d2 · g(t) l ∈ K.




7 +5" 9<7 ; =>0,#$" #$),/ /\"eo 2'.2Rq )R
ι = (ιE ,ιD)
!ﬀﬂ),/ /\"/\),+8%(;<4-502+59
























{P1 + S | S ∈ E[2](K¯)} = {P1,P2,P3,P4}.
"Y/\n&/\"XZ5),+9 02'K%ﬁ6875"





"&% ⊥ "$9(%s?ONP) D 4&;A02%('*),+.- "?I0T?*),' - "YWX;<),7 D "Y6E7 ' Q'*"&+8%ﬁ- "?I0H9(%(;(75#&%(7 ;<"G- NP"$9 D 0,#$"
35),/\),WRU&+5" : 02;?*"?*"&/ /\" 2'
+
),+]9A02'K%ﬁ02759A9(' 6875"
2Pi = T ∈ E(K) D ),7 ; i = 1,...,4 
ﬃ 0;<"&/102;<6E75" 2'.E]"
D
?K'*#&'K%<" ?I09(%(;(75#&%(7 ;<" - "$9
D
),'K+8%<9












σ ∈ E[2](K¯) "&% ξσ ∈ J [2](K¯)
D
),7 ;S%<),7 %




"$#&%('KQR"&/\"&+E%[Z #[02;T7 + 027 %(;<" #A35),'  - "
P1
D
02;(/ ' {P1,P2,P3,P4} +5"1#A3J02+ WR" σ
6E75"
D





























D   (> 7 * 7
ﬀB&2  	

















;<"&7 QR"M- "#$"?*"&/ /\"ﬁ9(7 'K%



































 ﬂ" "ﬂ	 (
S2(E/K)
),'K%
Y 2 = X3 + b2X
2 + b4X + b6
o 2' 4Eq
0[QR"$#
bi ∈ K 7 +h/\)E- U&?*"- N 7 +5"#$),7 ;(Vb""&?K?K' D %('*6875" E/K E7 D D )X9<),+59s6E75"M?ON 'K+8QR),?K7 %('*),+ ι "$9(% [−1] 

























#$"G687 ' - ),+ +5"Y?ONP4$6E7J02%('*),+t- N 7 +5"G#$),7 ;(Vb"
C
V 'K;A02%('*),+ +5"&?K?*"&/\"&+E%Y4$687 'KQX02?*"&+8%<"GF
E






























































































E : Y 2 = X(X2 + aX + b).
o 2'  Rq




























































− a)2 − 4b






































),;(%<"&/\"&+8% F?ON 'K+'(5+ ' 











ﬃ 0 9(7 ; =O0,#$"
Y
"$9(%?*";<"$#$),?K?*"&/\"&+E%- "%(;<),'*9ﬁ/\),;<#$"[027']043\+5"$9
Z : y2 = d · f(x) g(t)
Z ′ : w21 = d · f∗(u) g(t)
Z ′′ : w22 = d · f(x) g∗(v)
)R
f∗(u) = u4f( 1u)
"&%













"&?K?*"  ?ON 'K+'(5+ ' ?*"?K'*"&7 - 4&%<"&;(/ 'K+54
D
02;
Y \Z ZR027 %(;<"&/\"&+8%s-'K%[Z8F?ON 'K+'(5+ ' Y "$9(%?I0;<4&7 + '*),+ - "











w21 = d · g(t)
"&%
w22 = d · f(x).
o 2' PXq
21
2'.-\Y4$),/\4&%(;('*"G- "Y#$"&;(%A02'K+5"$9ﬁ9<7 ; =>0,#$"$9M- " A7 / /\"&;
       0"!$ﬁ,)ﬁ% ﬁ  -!$#ﬁ / / 












q  ﬁ+5"V ),+ +5"Y;<4 =>4&;<"&+5#$"S"$9(%M#$),+59(%('K%(754$"
D




,41 ),7 /.-321 
),'K%
Y = Kum(E ×D)/Q 7 +5"9(7 ; =O0,#$"- " A7 / /\"&;M0,9<9<)#&'*4$"027 D ;<)-7 'K%- "- "&7'h#$),7 ;(Vb"$9




































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),'K+E%<9- NP),;<-;<" -1- "




1 ≤ i,j ≤ 4




687 ' "$9<%?ONP4$#&?I02%<"&/\"&+8%- "Y?ON 'K/102WR"S- "
(Pi,Qj)
-502+59










1 ≤ i,j ≤ 4
?I0 %(;A02+59 =>),;(/\4$"]9(%(;('*#&%<"t- "?I0 #$),7 ;(V ";A02%('*),+ +5"&?K?*"
({Pi} × D¯)/ι "&%\;<"$9 D "$#&%('KQR"&/\"&+8% - " (E¯ ×
{Qj})/ι q

































9<%(;(75#&%(7 ;<"G- "$9 (5V ;<"$99A02%('*9 =O02'K%?*"$9;<"&?I02%('*),+59ﬁ9(7 'KQX02+8%<"$9-502+59
Pic(Y¯ )

[f1] = 2[li] +
∑
j





ﬃ "$9M+5),/GV ;<"$9- N 'K+8%<"&;<9A"$#&%('*),+t- "S#$"$9M#$),7 ;(V "$9M9<),+E%ﬁ- ),+ +54$9
D
02;
lk . li,j = 0
9<'
k 6= i,j, li . li,j = 1, li,j . sj = 1,
f1 . sj = f2 . li = 1, sk . li,j = 0
9('
k 6= i,j, l2i,j = l2i = s2j = −2,
f1 . f2 = 2, f1 . li,j = f2 . li,j = li . sj = 0.














%<"S- "$9s=>),;(/G7 ?*"$9Lo 2'.ERq"&%Go 2'.,Rq Z ?*"$9;<"&?I02%('*),+59ﬁ"&+E%(;<"S#$"$9 - H#&?I0,9<9A"$9M- "Y-'KQE'*9A"&7 ;<9
2'.2\ﬃ "YWX;<),7
D





;('K/\"&;- "?I0T=>0 $),+9<7 'KQ,02+E%<" 
[l1] = [s1]− [l2] + 2[f1]− [l3]− [l4]− 2[f2] + [s2] + [s3] + [s4],
[l1,1] = −3[f1] + 2[f2] + 2[l3] + 2[l4]− 2[s1] + [l2,2] + [l2,3] + [l2,4] + [l3,2]+
+ [l3,3] + [l3,4] + [l4,2] + [l4,3] + [l4,4],
[l1,2] = −2[s2]− [l2,2]− [l3,2]− [l4,2] + [f2], o 2' +ﬂ1 q
[l1,3] = −2[s3]− [l2,3]− [l3,3]− [l4,3] + [f2],
[l1,4] = −2[s4]− [l2,4]− [l3,4]− [l4,4] + [f2],
[l2,1] = −2[l2]− [l2,2]− [l2,3]− [l2,4] + [f1],
[l3,1] = −2[l3]− [l3,2]− [l3,3]− [l3,4] + [f1],
[l4,1] = −2[l4]− [l4,2]− [l4,3]− [l4,4] + [f1].
  ﬀﬂﬁ    
ﬃ(ﬁ)ﬁ  !$%&- ) )  
 #ﬁ./ 
















)X9A"6E75"?*"$9!QX02;('*4&%<4$99<),+E%s- 4(5+ '*"$9ﬁ9(7 ;
Q¯
: ),7 ;ﬁ- 4$#&;('K;<":'*#Ro
Y
q ZE'K?
=O027 %Y- N 02Vb),;<- 4&%(75-'*"&;S:'*#Ro
X
q Z )R
X = C × D   D D "&?K?*),+59 P1 7 + D ),'K+8% (  4H9(7 ; C "&% Q1 7 +
D
),'K+8% (  4S9(7 ;
D

ﬃ 01#$),7 ;(V "
C












4(5+ '*9<9A),+59 H #$),/ /\"G?ONP"&+59<"&/GV ?*"L- "$9/\),; D 3 '*9(/\"$9ﬁ- 4(5+ '*99(7 ; Q¯
D → C %<"&?*9M6875" Q1 7→ P1.
ﬃ
NP"&+59A"&/GV ?*" H 0 7 +5" 9(%(;(75#&%(7 ;<" - "HWX;<),7 D "H'K+5-7 'K%<" D 02;Y?I0 ?*),'










NP"&+59<"&/GV ?*" {(ϕ(Q),Q)| Q ∈ D} "$9<%+5),%<4
Γϕ















[Γϕ+ψ] = [Γϕ + Γψ − {P1} ×D]
23- 2'.2Hﬃ "YWX;<),7
D




ϕ ∈ H Z),+]- 4$-7 'K%ﬁ6E75"
∆ϕ + ∆ψ = [Γϕ − {P1} ×D] + [Γψ − {P1} ×D]
= [Γϕ + Γψ − 2{P1} ×D]
= [Γϕ+ψ − {P1} ×D]
= ∆ϕ+ψ
027 %(;<"&/\"&+E%-'K%[Z?I0T9<),/ /\"Y- "- "&7'j4&?*4&/\"&+E%<9M- "
pi∗H(H)





























∼= EndQ¯(Jac(D)) ∼= EndQ¯(Jac(C)).
? ;<4$9(7 ?K%<"S6E75" H 0
 ;A02+ W
1
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 	  	c` 
O




7 +5" 9(7 ; =O0,#$" (5V ;<4$" 9<7 ; 7 +5" #$),7 ;(V "
D
"&%j9A),'K%
pi : X → D 7 + /\),; D 3 '*9(/\"ﬁ9(7 ; ﬂ("$#&%(' = Xﬃ "$9
-'KQ'*9<"&7 ;<9
'K;(;<4$-75#&%('KV ?*"$9!- N 7 +5"ﬁ9(7 ; =O0,#$" (5V ;<4$" X 9<),+8%







R ⊂ X 7 +5"ﬁ#$),7 ;(V "ﬁ'K;(;<4$-75#&%('KV ?*"ﬁ?*),;<9 pi - 4(5+ 'K%ﬂ7 +5"0 D D ?K'*#[02%('*),+j"&+8%(;<"
#$),7 ;(V "$9







-'KQ'*9<"&7 ;MH6=ﬂK" &	 bE'K+5),+ Z
pi : R→ D "$9<%7 +5"G0 D D ?K'*#[02%('*),+
(5+ '*"H- "H- "&WX;<4
D






$ﬃ	 b ),7 %Y-'KQ'*9<"&7 ;- "
Div(X)
9[NP4$#&;('K%
- "Y=>0 $),+7 + '*6E75"Y#$),/ /\"G9A),/ /\"Y- "S-'KQE'*9A"&7 ;<9'K;(;<4$-75#&%('KV ?*"$9ﬁQR"&;(%('*#[027'"&%M35),;(' [),+E%A027' 














 )ﬂ '!=< <9E"(H4
ﬁ
Σ : Pic(C)⊕ Pic(D)⊕ pi∗H(H)  Pic(C ×D)
'P








piD : X → D E),'K% η ?*" D ),'K+8%






C ⊗Q Q(D) ﬃ " [4&;<)H- "?I0 (5V ;<"WR4&+54&;('*6E75""$9<%s- ),+5#
+5),%<4
P1






- ),+ +5"Y7 +5"G9<"$#&%('*),+
σP : D → X.
2'.2\ﬃ "YWX;<),7
D







σP (D) ∈ Div(X) J),%A02%('*),+









pi∗D : Div(D) → Div(X)













































=< <-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!<

















[Gη ] ∈ Pic0(Xη)  :@02;G?*" %(354$),;<U&/\" - "\	M'*"&/102+ +'# 	)E#A3 / 4R2 Z A< .2' 41 Zb'K?"'*9(%<" 7 +5" =p),+5#&%('*),+ f
-502+59
Q(D)(Xη)







Gη = (Q)− (P1) + -'KQ (f).
ﬃ " -'KQE'*9A"&7 ;














φ : D0η(X) → pi∗(X(D))




3 '*9(/\"T6E7 ' 0,-/\"&%M7 +5"Y'K+8QR"&;<9A"
φ′ : pi∗(X(D)) → D0η(X)
687 ' "&+8QR),'*"





02;M?*"$9M-'KQ'*9<"&7 ;<9 (5V ;A027' 
{G ∈ D0η(X) | G =
-'KQ
(f) + F} = -'KQ (Q(X)∗) + Div 21ﬃG	*  (X).
:@0,9<9A02+E%0276E75),%('*"&+8%[ZJ),+t),V %('*"&+8%ﬁ?*";<4$9<7 ?K%A02%ﬁ- 4$9('K;<4 








(Q)X − (P1)X Z50[QR"$# Q ∈ Xη 
2;4 2'.2Hﬃ "YWX;<),7
D
"S- "Y:'*#[02;<-]- N 7 +5"G9(7 ; =>0,#$"Y- " A7 / /\"&;
	ﬁ"&QR"&+5),+59YF
Pic(X)
 : ),7 ;S#$"T6E7 ' #$),+5#$"&;(+5"H?*"$9-'KQ'*9<"&7 ;<9- "
Div(X)
6E7 ' + NP),+8%
D
0,9'K+8%<"&; #










"&+?*"&7 ;ﬁ9<),759(%(;A0[B802+8%?*"Vb),+ +5),/LV ;<"G- "=>),'*9?I0H9<"$#&%('*),+ [4&;<)
(P1)X
  ? 9<7 'K%M6875"
















)X9('K%('*),+t- N 7 +5"Y%(;A02+59<?I02%('*),+]"&%ﬁ- N 7 +5"Y'*9<),WR4&+ '*" 
D     >07  > 7
ﬀ )ﬂ '!
C















-502+59 {P1}×{Q1} = 0 R+ "  "&%[ZR9A),'K% σD : D → X 7 +14&?*4&/\"&+E%!- " X(D)
%<"&? 6875"
piC ◦ σD(Q1) 9<),'K%M?*" D ),'K+8% P0 ∈ C H6+]0H?*"Y-'I02WX;A02/ /\"G9<7 'KQ,02+E%
D











ﬀﬂ"-'I02WX;A02/ /\"Y"$9(%!#$),/ /L7 %A02%(' =@#[02;ﬂ?I0S%(;A02+59<?I02%('*),+
"$9<%M7 +5"V ' ﬂ "$#&%('*),+."&%
ϕ
"$9(%M9(7 ; ﬂ("$#&%('KQR" 6+]0 - ),+5#
piC ◦ σD = τP0 ◦ ϕ
027 %(;<"&/\"&+E%-'K%
σD(Q) = (τP0 ◦ ϕ(Q),piD ◦ σD(Q)).
6;[Z8?*"sWX;<),7
D



























ﬃ 0T;<"&?I02%('*),+ o 2'
+3+
q- "&QE'*"&+E%02?*),;<9
Pic(X) ∼= (D0η(X)/ ∼)⊕ Z · (P1)X
∼= pi∗(X(D)) ⊕ pi∗D Pic(D)⊕ Z · (P1)X (
ﬃ "&/ /\"
3.12)
∼= pi∗C Pic0(C)⊕ pi∗H(H)⊕ pi∗D Pic(D)⊕ Z · (P1)X (
ﬃ "&/ /\"
3.13)
∼= pi∗C Pic(C)⊕ pi∗H(H)⊕ pi∗D Pic(D)






































x : E → E/ι ∼−→ P1.
6+.0T?*"$9M-'I02WX;A02/ /\"$9#$),/ /L7 %A02%(' =p99(7 'KQX02+8%<9
X





















F := [FP ]
D
),7 ;%<),7 %
P ∈ E "&% P /∈ {Pi}i=1,...4 
: ),7 ;














ι∗(F ) = pi∗E([2(P1)])
#[02;
ι∗(F ) = [{P} ×D + {ι(P )} ×D]
= pi∗E([(P ) + (ι(P ))])
= pi∗E([(P ) + (2P1 − P )])
= pi∗E([(P + 2P1 − P ) + (OE)])





















































• 18 O <9"	 9<
&Eﬂ+&9< Jac(C)  Jac(D) AM<' ﬁ<L"#<)
	=A9< <9Eﬂ Q¯ O
• 19 O <=" 	=< &Eﬂ +9< Jac(C)   Jac(D) < ﬀ" < &)
	= 9< <=@ﬂ Q¯    ﬁ!6< C GI@	K" $	 " &'K" 
&G$	 -;,
O
• 20 O <="*	 9< &Eﬂ+&9< Jac(C)  Jac(D) < $" < &)































02; ﬁR),;<),V ),W802%<)[Qt"&%C02;A02;(' -502+59 /.-3241
D



















"S- "Y:'*#[02;<-]- N 7 +5"G9(7 ; =>0,#$"Y- " A7 / /\"&;

























8 ?5;<4$9<7 ?K%<"M6875"s?ON 0
D D
?K'*#[02%('*),+
f : U → V "$9(%
7 +\;<"&QRn&%<"&/\"&+E%
+5),+'#O;A02/ ' (J4 0[QR"$#GWX;<),7
D
"G- "HY02?*),'*9
G = 〈1,ι〉 ∼= Z/2 J" D ?K759[Z ),+.0 6E75" K¯[U ]∗ = K¯∗ #[02; U
"$9<%?*"ﬁ#$),/
D
?*4&/\"&+E%A02'K;<"Y- N 7 +1+5),/LV ;<" (5+ 'b- "
D





















#$"G687 ' - ),+ +5"Y?I0\9(7 'K%<"Y" 0,#&%<"G#$),7 ;(%<"S9(7 'KQX02+8%<"














;<U$9M/.-;4JZ <  '.541 "&%?*"Y%(354$),;<U&/\" 2'
+3+
Z5),+.0
Pic(U) ∼= Pic(X) ∼=Pic(E)⊕ Pic(D)⊕ pi∗H(H)

















ι =[Γϕ − {P1} ×D]ι o 2' + -Rq
=[Γιϕ − {P1}ι ×D]
=[{ι(ϕ(Q),Q) | Q ∈ D} − {P1} ×D]





"$9<%S7 +5" '*9<),WR"&+ '*" - "
















ιE ◦ ϕ = ϕ ◦ ιD Jﬀﬂ"$#&' D "&;(/\"&%ﬁ- "Y#$),/ D ?*4&%<"&;To 2' + -Rq






















6E75"s?*"s+5)[B8027 - "s?ON 0
D D
?K'*#[02%('*),+








Pic(U)ι ∼= Pic(X)ι ∼=Pic(E)ι ⊕ Pic(D)ι ⊕ pi∗H(H)ι
∼=E(K¯)[2]⊕ Z⊕ J(K¯)[2] ⊕ Z⊕ pi∗H(H).
2'.2\ﬃ "YWX;<),7
D





Pic(V ) → Pic(U) "$9(%?I0H9<),/ /\"S-'K;<"$#&%<"L- "$9ﬁ0 D D ?K'*#[02%('*),+59
Pic(V ) → Pic(E) Pic(V ) → Pic(D) Pic(V ) → pi∗H(H)
[li] 7→ [Pi] [sj] 7→ [Qj] G
∼=→ pi∗H(H)
[sj] 7→ 0 [li] 7→ 0.
HN 0
D

































K¯[V ]∗ = K¯∗
'K/
D
?K'*6E75" 6E75"L?*"H+5)rB8027e- "T?ON 0
D D
?K'*#[02%('*),+
























α = [l1]+ [l2]− [l3]− [l4] 8HN 027 %(;<"# ,%<4ﬁ?ON 'K/102WR"'K+8QR"&;<9<"-7 -'KQ'*9<"&7 ; α -502+59 Pic(U¯ ) "$9(%-'KQ (y) 
7 %(;<"&/\"&+8%-'K%[Z







),%<),+59 B ?ONP"&+59<"&/GV ?*"L- " Pic(Y ) #$),+59<%('K%(754$" D 02;M#$"$9 + E -'KQ'*9<"&7 ;<9







0,9'*9A),WRU&+5"$9[ZJ02?*),;<9 B "$9(%7 +5"YVJ0,9<"Y- " Pic(Y ) 
23E 2'.2Hﬃ "YWX;<),7
D



























































),7 ;Y?ONP4&%(75- "1- "H?ON 02;('K%(3 /\4&%('*6875"\- "H?I0
QX02;('*4&%<4  %('K?K'*9A02+E%G?I09<7 'K%<"19
D






.2Rq Z ),+ /\),+8%(;<"






02;(%('*"\02?KWR4&V ;('*6875" -7 WX;<),7
D
" - " /!;A0275"&;Y- "H?I0
QX02;('*4&%<496+SQX0s- N 02Vb),;<-G"
D
?K'*6E75"&; #$),/ /\"&+8%@- 4&%<"&;(/ 'K+5"&;
H1(Q,Pic(Y¯ )) D
),7 ; #$"&;(%A02'K+5"$9 9(7 ; =O0,#$"$9






   ﬁ / # #  !$/  #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y2 = d ·f(x) g(t) ),'*"&+8% C "&% D - "&7' #$),7 ;(V "$9
- "GWR"&+ ;<"
+
- 4(5+ '*"$99(7 ;
Q
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- 4&%<"&;(/ 'K+54H?*"$9WR4&+54&;A02%<"&7 ;<9S-7 WX;<),7
D
"L- "H:'*#[02;<- - "
Y¯
"&%Y),+.#A35),'*9('K%S#$),/ /\"TVJ0,9<"G?ONP"&+59A"&/GV ?*"











f · g 5ﬃ "S#$),; D 9 k "$9(%W802?*),'*9('*"&+5ﬃ 0\9(7 'K%<"  'K+' 02%('*),+'#O;<"$9(%(;('*#&%('*),+ 








H1(Gal(k/Q),Pic(Y¯ )) inf H1(Q,Pic(Y¯ ))
#[02;
Pic(Y¯ )Gal(Q¯/k) = Pic(Y¯ ) D
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l2 7→ l3 l3 7→ l4 l4 7→ l1 l2,6 7→ l3,6
l2,7 7→ l3,7 l2,8 7→ l3,8 l3,6 7→ l4,6 l3,7 7→ l4,7
l3,8 7→ l4,8 l4,6 7→ l1,6 l4,7 7→ l1,7 l4,8 7→ l1,8.
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γ : E → C "&% δ : J → D
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Θ(ϕ) = γ ◦ ϕ ◦ θ ◦ δ−1












σ ∈ E[2] "&%















ϕ ∈ End(E) "&% σ ∈ GQ¯
H6+]4$#&;('K%
ψ = Θ(ϕ)
5: ),7 ;ﬁ%<),7 %
Q ∈ D(Q¯) Z 'K? ;<4$9<7 ?K%<"S6875"
ψσ(Q) = γσ ◦ ϕσ ◦ θσ ◦ (δ−1)σ(Q) o!4 .2Rq
= γ ◦ γ−1 ◦ γσ ◦ ϕσ ◦ θ ◦ (δ−1 ◦ δσ)−1 ◦ δ−1(Q) #[02; θ "$9(%- 4(5+ '*"S9(7 ; Q
= γ ◦ τσ ◦ ϕσ ◦ θ ◦ τ−ξσ(δ−1(Q))
= γ(ϕσ ◦ θ(δ−1(Q)− ξσ) + σ).










∼=−→ C(Q¯) H6+ D "&7 %M- ),+5#Y;<4$4$#&;('K;<" o!4 .2RqM02'K+59(' 
ψσ(Q) = γ ◦ ϕσ ◦ θ ◦ δ−1(Q)− γ ◦ ϕσ ◦ θ(ξσ) + γ(σ). o!4  4Eq











Θ(ϕ)σ = Θ(ϕσ)− γ ◦ ϕσ ◦ θ(ξσ) + P σ1 .
ﬃN 0,#&%('*),+t- "LY02?*),'*9ﬁ9(7 ;
pi∗H(ψ)
σ = [Γσψ − ({P1} ×D)σ]
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pi∗H(ψ)
σ = [(ΓΘ(ϕ))
σ − ({P1} ×D)σ]
= [ΓΘ(ϕ)σ − {P σ1 } ×D]
= [ΓΘ(ϕσ) − {P1} ×D] + pi∗C([(−γ ◦ ϕσ ◦ θ(ξσ) + P σ1 )− (P1)])+
+ pi∗C([−(P1)σ + (P1)])
)R




σ)) + pi∗C [(−γ ◦ ϕσ ◦ θ(ξσ))− (P1)]
o!4 .5Rq
= pi∗H(Θ(ϕ
σ)) + pi∗C [2(P1)− (γ ◦ ϕσ ◦ θ(ξσ))− (P1)]
= pi∗H(Θ(ϕ
σ))− pi∗C [(γ ◦ ϕσ ◦ θ(ξσ))− (P1)]
= pi∗H(Θ(ϕ




Pi = P1 + ϕ
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σ))− li + l1




Pi = P1 + ϕ
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2 σ42 = 1
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P2 = P1⊥T1 P3 = P1⊥T2 P4 = P1⊥T3
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σ1 = pi∗H([i]) − l4 + l1 pi∗H([i])σ2 = pi∗H([i])− l3 + l1 pi∗H([i])σ3 = −pi∗H([i])
pi∗H([1])




H1(Q,Pic(Y¯ )) ∼= Z/2.
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End(E)GQ¯
δ H1(Q,Pic(C)× Pic(D))
ϕ 7→ {σ 7→ ([γ ◦ ϕσ ◦ θ(ξσ)− (P1)],0)}
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Γ
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C ×D H6+- 4$#$),/ D )X9<"S9A0H#&?I0,9A9<"S02'K+59('
[Γ] = pi∗C(Γ)⊕ pi∗D(Γ)⊕ pi∗H(Θ(ϕ)).
 ? "$9<%s=>0,#&'K?*"Y- "YQR),'K;6875"
[Γ]
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ϕσ ◦ θ(ξσ) = OE D ),7 ;%<),7 % σ ∈ GQ¯

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D
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E[2] ⊂ ﬁR"&; (ϕ) Z5#XNP"$9(% #F # -'K;<" 2 | ϕ -502+59 EndQ(E) 5ﬁ7 %(;<"#
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Pic(C ×D)GQ¯ ∼= Z⊕E(Q)⊕ Z⊕ J(Q)⊕ 2 · EndQ(E).
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ϑ : E → Et - 4(5+ 'b9(7 ; Q¯ 0,9A9<)E#&'*4F7 +1#$)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#&?*" ϑ−1 ◦ϑσ : E → E 






θ  Et ϑ
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ϑ−1 ◦ ϑσ "$9<%Y7 +e027 %<),/\),; D 3 '*9(/\"1- " E +5),%<4 ησ "&% η ∈ H1(Q,Aut(E)) 
ﬀﬂ),/ /\"T0$QX02+8%[Z
Θ(ϕ) =γ ◦ ϕ ◦ ϑ−1 ◦ θ ◦ δ−1 "&% o!4  PXq
ψσ =γ ◦ γ−1 ◦ γσ ◦ ϕσ ◦ (ϑ−1 ◦ ϑσ)−1 ◦ ϑ−1 ◦ θ ◦ (δ−1 ◦ δσ)−1 ◦ δ−1
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ψσ(Q) = γ(ησ ◦ ϕσ ◦ θ ◦ θ(δ−1(Q)− ξσ) + σ) 0$QR"$# Q ∈ D 
),+5#
pi∗H(Θ(ϕ))
σ = pi∗H(Θ(ησ ◦ ϕσ))− pi∗C([γ ◦ ησ ◦ ϕσ ◦ θ(ξσ)]− [P σ1 ])
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0 〈4〉 · 〈4〉 o + ZH2Z)-Z 4Eq Z o 5Z PZ  Z ERq 02V5- "% B D " [4,4]
53-
















H1(S) f · g
g ﬁ2_' Q =  
S #S
532
0 〈4〉 · 〈4〉 o 2Z 4Eq&o 5Z0PXq&o  Z ERq ZHo 5Z  Rq&o PZ ERq ZHo + Z
-Rq&o 2Z 4Eq Z o
+





0 〈4〉 · 〈4〉 o + Z@2Rq&o -ZQ4Eq&o 5Z@PZ
 Z ERq Zbo 2ZR4Eq&o 5Z PXq&o  Z







0 〈4〉 · 〈4〉 o + Z2Rq&o -Zﬁ4Eq&o 5ZPZ ZERq Zﬂo 5Z Rq&o PZERq Z
o
+
ZH-Rq&o 2Z)4Eq Z o
+





Z/2Z 〈22〉 · 〈4〉 o 5Z  Rq&o PZ9ERq Zo 5Z;PZ  Z;ERq ZEo + Z9-Rq&o 5Z PXq&o  Z





Z/2Z 〈4〉 · 〈22〉 o PZQERq ZJo + ZM-Rq ZJo + ZR2Rq&o -Z34Eq&o 5Z  Rq Z5o 2Z34Eq +5),+.02V5- NP),;<-;<" +  






Z/2Z 〈22〉 · 〈4〉 o 5Z
 Rq&o PZQERq Zbo 5Z PXq&o  ZQERq Zbo 5Z  ZQPXq Zbo + Z
-Rq&o 2Z 4Eq&o PZ ERq
+5),+t02VJ- NP),;<-;<" -;4
 





0 〈4〉 · 〈4〉 o 2Zﬃ4Eq&o PZ9ERq Zo + Z9-Zﬃ2Rq&o 5Z  Z;PXq ZEo + Z;-Rq&o 2Z
4Eq&o 5Z  Rq&o PZ ERq Z o
+
Z 2Rq&o -Z 4Eq&o 5Z)PXq&o  Z ERq
+5),+t02VJ- NP),;<-;<" -;4
 3-
0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Zo 5Z PXq&o  ZERq Zo + Z -Rq Zo + Z
2Rq&o -Z 4Eq Z o 2Z@4Eq
+5),+t02VJ- NP),;<-;<" 23-
 32
0 〈4〉 · 〈4〉 o 2Z4Eq&o 5Z PXq&o  Z ERq Zso 5Z  Rq Zo PZ ERq Zo + Z
-Rq&o 2Z 4Eq Z o
+
Z)2Rq&o -Z 4Eq&o 5Z PXq&o  ZHERq
+5),+t02VJ- NP),;<-;<" 23-
 ;4
0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Zo 5Z PXq&o  ZERq Zo + Z -Rq Zo + Z
2Rq&o -Z 4Eq&o PZ ERq Z o 2Z@4Eq
+5),+t02VJ- NP),;<-;<" 23-
 35












0 〈4〉 · 〈4〉 o 2Z 4Eq&o 5Z0PXq&o  Z ERq ZHo 5Z  Rq&o PZ ERq ZHo + Z






0 〈4〉 · 〈4〉 o 5Z  Rq Zo PZ ERq Zo + Z-Rq Zo + Z2Rq&o -Z4Eq&o 5Z
PXq&o  ZHERq Z o 2Z@4Eq
+5),+t02VJ- NP),;<-;<" 23-
 3,
0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z)PXq&o  Z@ERq Z o 2Z 4Eq&o PZ ERq Z
o
+





1 Z/2Z 〈22〉 · 〈4〉 o 5Z  Rq Zo 5Z PXq&o  Z ERq Zso PZ ERq Zo + Z -Rq&o 2Z




0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z)PXq&o  Z@ERq Z o + Z -Rq&o 2Z 4Eq Z
o
+












H1(S) f · g
gﬀﬁ2_' Q     
S #S
P -
0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z PXq&o  Z ERq Z o + Z -Rq&o 2Z 4Eq Z
o
+
Z)2Rq&o -Z 4Eq Z o
+
Z -Z)2Rq&o 5Z  Z PXq
+5),+t02V5- NP),;<-;<"04RE
P 2
0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z PXq&o  ZHERq Z o + ZH2Z)-Z)4Eq Z
o
+
Z)-Rq&o 2Z 4Eq Z o 5Z ZHPXq
+5),+t02V5- NP),;<-;<"04RE
P94
Z/2Z 〈4〉 · 〈22〉 o 5Z  Rq&o PZ ERq Z o 2ZQ4Eq&o PZ ERq Z o + Z -Rq&o 2Z 4Eq Z
o
+





Z/2Z 〈22〉 · 〈4〉 o 5Z
 Rq&o PZQERq Z o 5Z PXq&o  Z ERq ZJo + Z -Rq Z o 5Z
 Z
PXq Z o 2Z 4Eq
+5),+t02V5- NP),;<-;<"04RE
P  
0 〈4〉 · 〈4〉 o 5Z
 Rq&o PZQERq Z o 5Z PXq&o  Z ERq ZJo 5Z
 Z PXq Zbo + Z
2Z)-Z 4Eq&o PZHERq
+5),+t02V5- NP),;<-;<"04RE
P3P Z/2Z 〈4〉 · 〈22〉 o 5Z
 Rq&o PZQERq Z o + ZQ-Rq Z o + ZQ2Rq&o -ZR4Eq Z o + Z -Z
2Rq Z o 2Z 4Eq
+5),+t02V5- NP),;<-;<"04RE
P E
0 〈4〉 · 〈4〉 o 2Z 4Eq&o 5Z PXq&o  Z ERq ZHo 5Z  Rq&o PZCERq ZHo + Z
-Rq&o 2Z 4Eq Z o
+





Z/2Z 〈22〉 · 〈4〉 o 5Z
 Rq&o PZQERq Z o 5Z PXq&o  Z ERq ZJo 5Z
 Z PXq Zbo + Z




0 〈4〉 · 〈4〉 o 5Z  Rq Z o 5Z PXq&o  Z ERq Z o PZ ERq Z o + Z -Rq Z o + Z




0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Zo 5Z PXq&o  Z ERq Zo + Z -Rq Zo + Z
2Rq&o -Z 4Eq Z o
+
ZH-Z 2Rq Z o 2Z 4Eq
+5),+t02V5- NP),;<-;<" , 
E3-
0 〈4〉 · 〈4〉 o 5Z  Rq Z5o 5ZRPXq&o  ZRERq Z5o + ZM2ZM-Z 4Eq Z o PZMERq Z
o 5Z  Z PXq
+5),+t02V5- NP),;<-;<" , 
E32
0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Zo 5Z PXq&o  Z ERq Zo PZ ERq Zo + Z
-Rq&o 2Z 4Eq Z o
+





Z/2Z 〈4〉 · 〈22〉 o 5Z  Rq Z o PZHERq Z o + Z -Rq Z o + Z%2Rq&o -Z)4Eq Z o + Z
-Z)2Rq Z o 2Z 4Eq
+5),+t02V5- NP),;<-;<" , 
E35
0 〈4〉 · 〈4〉 o 2Z 4Eq&o 5Z PXq&o  Z ERq ZHo + Z -Rq&o 2Z 4Eq ZHo + Z





0 〈4〉 · 〈4〉 o 2Z4Eq&o 5Z PXq&o  Z ERq Zso 5Z  Rq Zo PZ ERq Zo + Z
-Rq&o 2Z 4Eq Z o
+





0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z PXq&o  Z ERq Z o 2Z 4Eq&o PZ ERq Z
o
+
Z)-Rq&o 2Z 4Eq Z o
+





0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z PXq&o  Z ERq Z o 2Z 4Eq&o PZ ERq Z
o
+
Z -Rq&o 2Z 4Eq Z@o
+






0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z PXq&o  Z ERq Z o + Z -Rq&o 2Z 4Eq Z
o
+














H1(S) f · g




0 〈4〉 · 〈4〉 o 5Z  Rq Z o 5Z PXq&o  Z ERq Z o PZ%ERq Z o + Z -Rq Z o + Z
2Rq&o -Z 4Eq Z o
+






0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Z o 5Z)PXq&o  Z@ERq Z o 2Z 4Eq&o PZ ERq Z
o
+
Z -Rq&o 2ZM4Eq Z o
+







0 〈4〉 · 〈4〉 o 5Z  Rq&o PZ ERq Zo 5Z PXq&o  ZERq Zo + Z -Rq Zo + Z
2Rq&o -Z 4Eq Z o 5Z Z PXq Z o
+
ZH-Z)2Rq Z o 2Z 4Eq
+5),+t02VJ- NP),;<-;<" -3E3E
,32
0 〈4〉 · 〈4〉 o 5Z  Rq Z o 5Z  Z)PZ ERq Z o + Z@-Rq Z o + Z)-Z 2Z 4Eq S4 ×S4
l &E` 65  ? 7  7

'"(
Y = Kum(C × D)/Q H- C  D C 9<B&Eﬂ +&=< C 
),=*ﬂ& 1 C,D(J *" =<
<=@ﬂ Q Q  " Jac(C)

Jac(D)
<$  " < &)
	=A=< <=@ﬂ
Q¯



























Y = Kum(C × D)/Q H- C  D C 9<B&Eﬂ +&=< C 
),=*ﬂ& 1 C,D(J *" =<






























"S- "Y#$),35),/\),?*),WX'*"L"$9<%%(;('KQE'I02?  6;[Z 9<'
Jac(C)(Q)[2] = {0} oc;<"$9 D "$#&%('KQR"#
/\"&+E%
Jac(D)(Q)[2] = {0} qﬁ02?*),;<9 f op- "S/102+ '*U&;<"T02+J02?*),WX75" D ),7 ; g q"$9<%M'K;(;<4$-75#&%('KV ?*" 
+t"  "&%[Z





























































6E7 N 'K? + N B 027 ;A0
D
0,9M- NP),V59(%(;(75#&%('*),+.- "C/!;A0275"&; #  02+ 'K+.02?KWR4&V ;('*6E75"





q- 4(5+ '*"$9G9(7 ;7 + #$),;
D
9S- "H+5),/LV ;<"$9[Z "&%S"3 'KVb"&+E%G- "$9Y#$),+5-'K%('*),+59G9<7ﬁ319A02+8%<"$9
D



































V4 × V4 Z?*"WX;<),7 D " H1(Q,Pic(Y¯ )) "$9<%M"&+"  "&%M%(;('KQ'I02?op#[0,9M+5) )235\- "Y?I0T%A02V ?*"rq



















































Y = Kum(C × D)/Q 'H6- C   D C 9<B&Eﬂ +9< C 
),=*ﬂ& 1 C,DKJ *"ﬃ9<
<=@ﬂ Q Q  " Jac(C)
 
Jac(D)
<$ $' >"#<&) 	=A9<M<=@ﬂ
Q¯
























;<"&7 QR"S- "S#$"=O02'K%M- 4$#$),7 ?*"G- "$9M;<4$9(7 ?K%A02%<9
D
;<4$9<"&+E%<4$9ﬁ-502+59?I0 %A02V ?*" 5'
+

















- "&7'j#$),7 ;(Vb"$9- "WR"&+ ;<"
+
- 4(5+ '*"$9M9<7 ;
Q



































Pi = P1 + ϕ













eσ19 = e19 − lσ1 + l1
o 5'.-Rq
#$),/ /\"
Pi = P1 + θ(ξσ) = P1 + P
σ
































f · g 5?*),;<9 M "&% P ),+E%
7 +5"G9(%(;(75#&%(7 ;<"S- " G(k/Q) #O/\)E-7 ?*"jo D ;<) D )X9<'K%('*),+(2' + 4Eqs)R G(k/Q) ⊆ S4 ×S4 
l &E` 65  ? 7 ?07

"(
Y = Kum(C ×D) H- Jac(C)  Jac(D) " < &)



























S = G := S4 ×S4   ? "'*9(%<"Y"&Q'*- "&/ /\"&+8%
7 +5"S9<7 'K%<"Y" 0,#&%<"S- "
G
#O/\)E-7 ?*"$9
0 →M → P → Z.
+t#$),35),/\),?*),WX'*"XZJ),+t0T?I0 9<7 'K%<"Y" 0,#&%<"Y?*),+ WX75"
0 →MG → PG h→ ZG → H1(G,M) → H1(G,P ) → H1(G,Z) → . . . o 5'.2Rq
D    ?07 . 7
ﬀ )ﬂ-*
MG
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D









(1,2), (12,3,4), (5,6), (5,6,7,8)












4&W802? F {m ∈M | (g−I)m = 0, D ),7 ;ﬁ%<),7 % g ∈ G} )R I - 4$9('KWX+5"?I0/102%(;('*#$"'*- "&+E%('K%<48	ﬁ4$9A),?KQ,02+E%
?*"H9(B9(%<U&/\"H0$QR"$#!.ﬁ tTZb),+ ),V %('*"&+E%S6875"
































g12, g1234, g56, g5678
J ? ;<4$9(7 ?K%<"G02759A9(' 6875"?ON 0,#&%('*),+.9(7 ;
Z
"$9(%%(;('KQ'I02?*"














H1(G,M) ∼= H1(G,P ) Z 'K?9(7ﬁ3\%Y- " D ;<),7 QR"&;S6875" h "$9(%Y9(7 ; ﬂ("$#&%('KQR"&6;[Z
h : PG → Z "$9(%
9<7 ; ﬂ "$#&%('KQR"M9<'5"&%
9<"&7 ?*"&/\"&+8%ﬂ9(' 'K?J"'*9(%<" v ∈ P %<"&?56E75" v = m+e19 0[QR"$# m ∈M 







v = e19 − l2 − l3 − l4
"&+]"  "&%[Z 9<),'K%
σ
7 + WR4&+54&;A02%<"&7 ;- "
G







vσ = (e19 − l2 − l3 − l4)σ =e19 − lσ1 + l1 − lσ2 − lσ3 − lσ4








ﬃ 0 9(7 'K%<"S"50,#&%<"S- "
G
#O/\)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- "&7'j#$),7 ;(Vb"$9- "WR"&+ ;<"
+
- 4(5+ '*"$9M9<7 ;
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  ﬁ%('K?K'*9A),+59?I0H+5),%A02%('*),+]9(7 'KQX02+8%<"  9<),'K%
Z18 = M
"&+ %A02+8%6875"


















" - "1S02?*),'*9S02WX'*9<9A02+8%L- ),+5# 9(7 ;?*"$9YWR4&+54&;A02%<"&7 ;<9
- "
Pic(Y¯ )
















σ ∈ Gal(k/Q), 02?*),;<9 eσ19 = e19 − lσ1 + l1




σ ∈ Z/2Z, 02?*),;<9 eσ19 = e19
eσ20 = −e20.
+j=O02'*9A02+8%M?*"G#[02?*#&7 ? - "
H1(S,Pic(Y¯ ))
0$QR"$# .ﬁ .LZ),+]),V %('*"&+E%











H1(S,M) ⊕ Z/2Z ﬁEﬂIﬃ'E S < @<()'ﬂ 2! C 
S4 ×S4 Q
     # 1 ﬁ  ﬁ  ﬁ	 ﬃ  ﬁ / -
 ﬃ ! # % !'ﬃ ﬁ*)ﬁ,+- /0/0ﬁ














02;M?ONP),V59(%(;(75#&%('*),+]- " /!;A0275"&; #  02+ 'K+
6+
D












"S- "C0,9<9<""&%M-502+59s?I0T9(7 'K%<"XZ ),+j/\),+8%(;<"&;A0H?ON 02?KWRU&V ;<"S- NP $7 /10$B80H6E7 'b=>02'K%?ONP),V59<%(;(75#&%('*),+















q!"$9(%s?*"/\)E- U&?*"/ 'K+ 'K/102?OZ?K'*9<9<""&%
D
;<)ﬂ "$#&%(' =@- "?I0
9(7 ; =O0,#$"G043\+5"
Z : y2 = d · f(x) g(t),
0[QR"$#
f(x) = x4 + a3x
3 + a2x
2 + a1x+ a0
"&%
g(t) = t4 + b3t
3 + b2t
2 + b1t+ b0
D
),?KBE+ ,/\"$9G- " - "&WX;<4 4]Fj#$)E"=31#&'*"&+E%<9G-502+59
Q
"&%
d ∈ Z∗ 9A02+59=>0,#&%<"&7 ;<9G#[02;(;<4$9S"&%Y+5),+'#O+87 ?op),+
D
"&7 %Y%<),7ﬃﬂ ),7 ;<9G9<"T;A02/\"&+5"&;LF 0$QR),'K;



















































q ZbFH?ON 'K+'(5+ '@"$9(%M?I0
;<4&7 + '*),+.- "Y- "&7' #$),7 ;(V "$9?K'*9<9A"$9M- "WR"&+ ;<"
+
- NP4$6E7J02%('*),+t043\+5"1o 2' PXq Z5#XNP"$9<% #F # -'K;<"
w21 = d · f(x) w22 = d · g(t).
f  e_     ﬀ?07


























f  e_     (? 7 * 7E' ),+
D
02;(%M- "Y?ONP4$6E7J02%('*),+]- N 7 +5"S9(7 ; =O0,#$"
Z : y2 = d · f(x) g(t),
),+
D






),+5-e7 +5"h9<),?K7 %('*),+ "&+ "&+E%('*"&;<9T- "
?ONP4$6E7J02%('*),+
Z0 : y














z,v 6= 0 +j"  "&%9(' ( yb ,xz , tv )















































35"$919(7 'KQX02+8%<9[Z),+ QX0t%<"$9(%<"&; ?I0.9<),?KQX02V 'K?K'K%<4j?*)E#[02?*" - " #$"&;(%A02'K+5"$9
#$),7 ;(V "$95? "$9(%7 %('K?*"S- ";A0
D D
"&?*"&;ﬁ6E7 ' 9<),+8%?*"$9#[02;(;<4$9M- "
Q∗p
o /.23, Z%(3.2\"&%B41cq
• E7 D D )X9<),+59 p 6= 2 "&%9<),'K% x = pnu 7 + 4&?*4&/\"&+E%S- " Q∗p
0$QR"$#























• ),'K% p = 2 "&% x = pnu 7 +t4&?*4&/\"&+E%- " Q∗2
0$QR"$#
n ∈ Z "&% u 'K+8QR"&;<9<'KV ?*"L-502+59 Z∗2
5?*),;<9
x





u ≡ 1 (mod 8) 
• E' p = ∞ Z502?*),;<9ﬁ%<),7 % x D )X9('K%(' =@"$9<%7 +#[02;(;<4
       "     


ﬂﬁ    	 	 ﬀﬂﬁ " "  ﬁ ! "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F1 : y2 = ±2(x2 − 17α2)(x2 − 17β2)(t2 − 17γ2)(t2 − 17δ2)
F2 : y2 = ±2(x2 − 17α2)(x2 − 17β2)(t4 − 17γ2)
0[QR"$#
α,β,γ,δ ∈ Z\{0} ) D D ),;(%(7 +59Mop9 D 4$#&' (J4$9-502+59@?*"$9 D 02;A02WX;A0 D 35"$9 5'.-'.-"&% 5'.-'.2Rq Z,;<" D ;<4$9<"&+E%<"&+8%

























Y02+59 ?I0ﬁ;<"&/102;<6875" 2' PZ2),+\0Q7T6E7 NP4&%A02+8%- ),+ +54ﬂ?ONP4$687J02%('*),+\043\+5"ﬂ- N 7 +5"s9(7 ; =>0,#$"ﬂ- " A7 / /\"&;
Y
Z ),+.%(;<),7 QR"L7 +5"S=O02/ 'K?K?*" E - "T#$),7 D ?*"$9- "L#$),7 ;(Vb"$9 (C,D) %<"&?K?*"$96875" Y = Kum(C,D) bY02+59
#$"G#[0,9
D
),7 ;ﬁ?I0L=>02/ 'K?K?*" F1 Z?*"$9ﬁ#$),7 ;(Vb"$9 C "&% D 9A),+8%M- "Y?I0L=>),;(/\"
C : y21 = a1(x
2 − 17α2)(x2 − 17β2) "&% D : y22 = a2(t2 − 17γ2)(t2 − 17δ2),
0[QR"$#
a1,a2 ∈ Q %<"&?*9ﬁ6875" a1 · a2 = ±2 
: ),7 ;ﬁ?I0T=>02/ 'K?K?*" F2 ?*"$9M#$),7 ;(Vb"$9 C "&% D 9A),+8%ﬁ- "Y?I0L=>),;(/\"
C : y21 = b1(x
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0$QR"$#
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w2 ≡ ±2α2β2s4 (mod 17)
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Z : y2 = 2(x2 − 17α2)(x2 − 17β2)(t2 − 17γ2)(t2 − 17δ2) o 5'  Rq
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C : y2 = ±2 · 172δ2γ2(x2 − 17α2)(x2 − 17β2),
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y 6= 0 (x,s) = 1 "&% (t,v) = 1 
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w2 = ±2(17X2 − α2s2)(17X2 − β2s2)(t2 − 17γ2v2)(t2 − 17δ2v2), o 5' PXq
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w2 ≡ ±2α2β2γ2δ2s4v4 (mod 17)
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I1 : w21 = ±2(x2 − 17α2)(x2 − 17β2)
"&% I2 : w22 = ∓2(t2 − 17γ2)(t2 − 17δ2).
6;[Z8?*"$9!#$),7 ;(V "$9 I1 "&% I2 + NP),+8% D 0,9ﬂ- " D ),'K+8%<9!;A02%('*),+ +5"&?*9E
















"&7 %6E75" I2 + N 02'K%
/\n&/\" D 0,9- " D ),'K+8%<9 p #0,-'*6875"$9 D ),7 ;#$"&;(%A02'K+59 p - "s/1027 QX02'*9<";<4$-75#&%('*),+ #$"
6E7 'b"&+E%(;A0

















"&%L#$),+59<'*- 4&;<),+59G?ONP4$6E7J02%('*),+ o 5'  RqG- "







• ?*"$9M=>0,#&%<"&7 ;<9 D ;<"&/ '*"&;<9ﬁ- " α,β,δ "&% γ 9<),+E%ﬁ- "$9M#[02;(;<4$9+5),++E7 ? /\)-7 ?*) + P
• ﬃ "$9ﬁ-'KQ'*9<"&7 ;<9M- " α2 − β2 9A),+8% 2 "&% 3 
α+ β = 25 α− β = −2 · 3

































    ;  	c` G  ('$ _)  ﬃL _  	 

















 ﬃ "$9 -;4.-;<),'K%<"$9T6E7 '!"&+ WR"&+5-;<"&+E% ?*"\WX;<),7
D
" - " :'*#[02;<- - "
Y
9<),+E%












































- NP $7 /10$B80 A = (y,17) ∈ Br(Y ) Z QR),'K; /.-3241 
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17 − α2 ≡ ±4α (mod 17),
√
t2
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Z : y2 = 2(x2 − 17α2)(x2 − 17β2)(t4 − 17δ2) o 5' +3+ q
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C : y22 = ±2(t4 − 17δ2)
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y 6= 0 (x,s) = 1 "&% (t,v) = 1 
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w2 ≡ ±2α2β2s4t4 (mod 17)
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I1 : w21 = ±2(x2 − 17α2)(x2 − 17β2)
"&% I2 : w22 = ±2(t4 − 17δ2).
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C : y2 = ±2(x4 − 17α2s4).
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w2 ≡ ±2α2s4t4 (mod 17)
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I1 : w21 = ±2(x4 − 17α2)
"&% I2 : w22 = ±2(t4 − 17β2).
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y2 = (x2 − a)(x2 − b)(t2 − a)(t2 − b) a,b ∈ R+
y2 = 2(x4 − 17)(t4 − 17)
y2 = 2(x4 − 17)(t4 + 3t2 + 1)
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